Exercise is consistently related to physical and psychological health benefits in older adults. Bandura's social-cognitive theory (SCT) is one theoretical perspective on understanding and predicting exercise behavior. Thus, the authors examined whether three SCT variables-self-efficacy, self-regulation, and outcome-expectancy value-predicted older adults' (N = 98) exercise behavior. Bivariate analyses revealed that regular exercise was associated with being male, White, and married; having higher income, education, and self-efficacy; using self-regulation skills; and having favorable outcome-expectancy values (p < .05). In a simultaneous multivariate model, however, self-regulation (p = .0097) was the only variable independently associated with regular exercise. Thus, exercise interventions targeting older adults should include components aimed at increasing the use of self-regulation strategies.
age report being completely inactive, and 64% fail to meet the U.S. Centers for Disease Control and Prevention/American College of Sports Medicine physical activity recommendations (Centers for Disease Control and Prevention, 2003) .
Current research clearly identifies positive correlations between behavioral factors and exercise adoption and adherence in older adults (King, 2001) . Of the foregoing identified behavioral determinants, most are well represented by several social-cognitive-theory (SCT) variables, including exercise self-efficacy, selfregulation, and outcome-expectancy values. Self-efficacy is perceived confidence in one's ability to perform a specific behavior in a given setting (Bandura, 1986) . Self-regulation is the personal regulation of goal-directed behavior or performance, which is manifested in several different dimensions including goal setting, reinforcements, self-monitoring, corrective self-reactions, performance self-guidance, and preparation to reach or avoid individual outcome expectations associated with a particular behavior (Bandura, 1986 (Bandura, , 2001 ). Outcome-expectancy value is the interaction between a person's estimate that engaging in activity will lead to a certain outcome (outcome expectations) and how much the person values that outcome (outcome expectancies; Steinhardt & Dishman, 1989) . These three variables have consistently demonstrated significant relationships with exercise behavior in youth and middle-aged adults (Hallam & Petosa, 1998 , 2004 Petosa, Suminski, & Hortz, 2003; Umstattd & Hallam, 2007; Winters, Petosa, & Charlton, 2003) . Self-efficacy and outcome-expectancy values are more commonly studied across the lifespan, however, where evidence in older adult populations supports the relationships between exercise and self-efficacy (Brassington, Atienza, Perczek, DiLorenzo, & King, 2002; Conn, Minor, Burks, Rantz, & Pomeroy, 2003; McAuley, Elavsky, Jerome, Konopack, & Marquez, 2005; McAuley, Jerome, Elavsky, Marquez, & Ramsey, 2003) and outcome-expectancy values (Conn, Burks, Pomeroy, Ulbrich, & Cochran, 2003) .
Although self-regulation is often included in older adult exercise interventions through strategies aimed at goal setting, self-monitoring, and reinforcement (Brassington et al., 2002; Brawley, Rejeski, & Lutes, 2000; Caserta & Gillett, 1998; Elder, Williams, Drew, Wright, & Boulan, 1995; Halbert, Silagy, Finucane, Withers, & Hamdorf, 2000; King et al., 2000; Mayer et al., 1994; Pinto, Lynn, Marcus, DePue, & Goldstein, 2001; Rhodes, Martin, & Taunton, 2001; Sharpe et al., 1997; Stewart, Mills, & Sepsis, 1997) , it is rarely assessed (Umstattd, Saunders, Wilcox, Valois, & Dowda, 2006) . Most theoretically based studies with older adults focus on self-efficacy or partial SCT models (Baranowski, 1989 (Baranowski, -1990 . SCT however, suggests that behavior is changed through a combination of motivational (e.g., self-efficacy) and self-regulatory strategies (Bandura, 2004) , not self-efficacy alone. Nonetheless, studies in older adult populations including self-efficacy, self-regulation, and outcome-expectancy value have yet to be examined. McAuley and colleagues (2003) have examined the most complex SCT models predicting exercise in older adults to date, exploring the relationships between self-efficacy, exercise-induced affect, social support, and value judgments but did not include outcome-expectancy value or self-regulation in their model. Research in younger populations supports self-efficacy, self-regulation, and outcome-expectancy value in predicting exercise and behavior change (Hallam & Petosa, 2004; Petosa et al., 2003; Rovniak, Anderson, Winett, & Stephens, 2002; Umstattd & Hallam, 2007; Winters et al., 2003) .
The purpose of this study was to examine selected SCT constructs in predicting regular exercise participation among older adults in a cross-sectional study. Specifically, the constructs of self-efficacy, self-regulation, and outcome-expectancy value were used to predict the odds that a sample of older adults would participate in regular exercise or report a sedentary lifestyle. This study will identify key SCT constructs related to exercise useful for the design of effective interventions to promote exercise in older adults.
Methods

Sampling and Data-Collection Procedures
A convenience sample was recruited to ensure representation of sedentary older adults and older adults participating in exercise behavior. Recruitment was conducted through local community seniors organizations and groups based on key informants' recommendations, which included foster-grandparent programs and local older adult exercise initiatives and programs in Mississippi. With lower initial fitness levels and increased health restrictions common in older adult populations, older adults are encouraged to attain physical activity levels consistent with recommendations of the Centers for Disease Control and American College of Sports Medicine (Pate et al., 1995) . Research has documented the necessity of older adults gradually working up to this level, however (Brawley, Rejeski, & King, 2003 ; National Institute on Aging, 1998). Based on this knowledge and the present study's aim to better understand planned exercise, not physical activity, in older adults, more lenient inclusion criteria were used to assess regular exercise. Thus, regular exercise was defined as 3 or more days per week of moderate to vigorous exercise sustained for a minimum of 30 min/day. All participants were 60 years of age or older, without self-reported disease or disability limiting their daily functioning. Self-reported limiting disease or disability was assessed using one item. Informed consents were implied via the participants' personal choice to participate in the study. This study was approved by the institutional review board of the referent university. A sample size of 50 participants per group was required to detect a difference of 0.75 SD, with a power of .80 (1 -β = .80) for two groups and an a priori alpha of .05 (Hinkle, Wiersma, & Jurs, 1998) . Acceptable power for behavioral studies is .80 (Cohen & Cohen, 1983) .
Each participating group's coordinator was contacted to obtain appropriate approval for each site before data collection. When approval had been granted, a date was scheduled to meet with the participants of each group and present the study, explain procedures, and collect data. Several research volunteers helped administer the questionnaire battery. Research volunteers were trained before data collection regarding methods of questionnaire administration and methods for addressing participants needing extra help reading or completing the questionnaire battery. All questionnaires were completed and collected at the time of administration. It took participants approximately 20-30 min to complete the questionnaire battery.
Each group received small incentives to encourage participation in the study. These incentives were decided on collaboratively with each group's program coordinator and included the provision of healthy snacks for future meetings or exercise sessions.
Instruments
A questionnaire consisting of four valid and reliable instruments assessing selfregulation (Petosa, 1993) , self-efficacy (Garcia & King, 1991) , outcome-expectancy value (Steinhardt & Dishman, 1989) , and self-reported exercise behavior using a 7-day recall instrument (Blair et al., 1985) was administered to all participants of the study. Demographic and health components were also included in the questionnaire.
Self-Regulation. Self-regulation was measured with a 43-item questionnaire developed by Petosa (1993) . This questionnaire examines the degree to which selfregulation strategies, self-monitoring, goal setting, social support, reinforcement, time management, and relapse prevention were used to support exercise adoption and adherence (Petosa) . Self-regulation was defined as skills used to carry out exercise intentions and to overcome personal and situational barriers (Bandura, 1997) . Participants were asked to rate how often they used each strategy on a scale from 1 (never) to 5 (very often). Each self-regulation-index score was calculated by summing the scores on the individual items; total scores could range from 5 to 25 for self-monitoring, 9 to 45 for goal setting, 9 to 45 for social support, 9 to 45 for reinforcement, 4 to 20 for time management, and 7 to 35 for relapse prevention (higher scores indicated greater use of the respective strategy). Face and content validity were established in a two-stage expert-panel review. The reported test-retest reliability (r = .92, p < .0001) and internal consistency were both acceptable (α = .88; Petosa). Internal consistency for this study was excellent (α = .96).
Self-Efficacy. The exercise barrier self-efficacy was measured using a 15-item instrument developed by Garcia and King (1991) . Self-efficacy was defined as one's perceived confidence to overcome barriers to exercise (Bandura, 1997) . For each item, participants were asked to indicate their confidence to engage in exercise given specific barriers (e.g., during bad weather) on a 100-point percentage scale ranging from 0% (I cannot do it at all) to 100% (certain that I can do it). The overall self-efficacy value was calculated by taking the mean of the 15 items. Test-retest reliability (r = .96, p < .0001) and internal consistency (α = .97, Cronbach's alpha) have been established for this instrument (Garcia & King) . Internal consistency for this study was also excellent (α = .96).
Outcome-Expectancy Value. Steinhardt and Dishman (1989) developed the 19-item outcome-expectancy-value instrument for physical activity behavior, which is scored by multiplying the outcome expectation of each item (scale of 1-5) by the importance the participant places on that outcome (scale of 1-3). The score for each item has a minimum value of 1 and a maximum value of 15. Summing the 19 items produces a total outcome-expectancy-value score with a minimum value of 19 and a maximum value of 285. Reported internal-consistency coefficients for this instrument ranged from .47 to .78, and test-retest reliability correlations ranged from .66 to .89. The subscales of outcome expectations and outcome expectancies significantly predicted free-living physical activity behavior measured by a 7-day recall instrument. Internal consistency for this study was excellent (α = .91).
Exercise Recall. The self-administered activity questionnaire measures moderate and vigorous levels of activity over the preceding 7 days. Both levels of activity were measured in minutes per day of participation and type of activity. Test-retest reliability over a 7-week period has been reported as being between .82 and .87 (Blair et al., 1985) . This instrument was originally developed with samples including older adults (Dunn, Garcia, Kampert, Kohl, & Blair, 1998; Dunn et al., 1999) and has since been successfully used in older adult populations (e.g., McAuley, 1993; Pinto, Goldstein, Ashba, Sciamamanna, & Jette, 2005) .
Demographics. Demographic information was collected using a battery of questions that included gender, age, ethnicity, education, marital status, income, mode of exercise activity, and a question ascertaining whether a physician or health professional had ever told the participant not to exercise because of health problems. Participants were excluded from the analysis if their response to the health status question was "yes." This was to ensure that participants were physically able to exercise if they so chose.
Analysis
Multivariate analysis of the variance (MANOVA) and appropriate post hoc analyses were used to analyze differences in mean scores for each SCT construct between inactive older adults and those who were regularly active. Bivariate correlations and multivariate logistic-regression analyses were conducted to examine the relationships between the SCT variables, demographic and health variables, and exercise status. All continuous (age, income, self-efficacy, self-regulation, and outcome-expectancy value) and categorical (gender, ethnicity, and marital status) independent variables were simultaneously entered into the model. Sample means were imputed for missing sociodemographic variables (gender; Cohen, Cohen, West, & Aiken, 2003) . Collinearity between independent variables was examined using variance-inflation factors. Data were analyzed using SAS 9.0 (SAS Institute, Cary, NC).
Results
Of the 142 questionnaires distributed, 101 met the inclusion criteria: at least 80% complete and including birth year and physician recommendation for exercise (Fowler, 1988) . Of these participants (N = 101), 52 were inactive and 49 were regularly active. To create equal group sample sizes, three questionnaires were randomly selected from the inactive group and were excluded from the analysis. Therefore, the total sample size for data analysis was 98, 49 participants per group. Table 1 summarizes the demographic and SCT-specific variables for the sample, regularly active participants, and inactive participants. Mean scores and the possible range for each SCT variable are also presented. Range of internal consistency for these three variables was very high (.91-.96). MANOVA and appropriate post hoc analyses revealed significant differences between regular exercisers and inactive older adults on all three SCT variables (p < .001; see Figure 1 ).
Bivariate correlations are presented in Table 2 . Regular exercise was associated with being male (p < .05), White (p < .01), and married (p < .01); having higher income and education (p < .01) and self-efficacy (p < .01); use of self-regulation skills (p < .01); and outcome-expectancy values (p < .01).
The results of the multivariate logistic-regression analysis are shown in Table 3 . Because exercisers and nonexercisers differed by ethnicity, gender, marital status, Note. VIF = variance-inflation factor; gender: 0 = men, 1 = women; race: 0 = White, 1 = other; marital status: 0 = married or member of an unmarried couple, 1 = unmarried.
education, and income, as seen in Table 1 , these variables were accounted for in the model. Because of the high correlation between educational attainment and income, socioeconomic status was accounted for using income in the multivariate analysis. Self-regulation (Wald = 6.69, p = .0097) was the only SCT variable statistically reliable in distinguishing between older adults who exercised regularly and those who were inactive after controlling for demographic covariates, model χ 2 (8) = 120.01, p < .0001 (see Table 3 ). Thus, using self-regulatory skills was associated with regular exercise in older adults. Although bivariate correlations between SCT variables were moderate to high, there was no evidence of collinearity between independent variables.
Discussion
The purpose of this study was to assess whether three SCT constructs-selfefficacy, self-regulation, and outcome-expectancy value-were significantly related to regular exercise participation in older adults after controlling for demographic covariates. All three SCT variables were significantly correlated with exercise in bivariate analyses, yet in multivariate analysis, only self-regulation remained a significant predictor of regular exercise behavior. These findings differ from those of several studies with younger populations Winters et al., 2003) , in which all three SCT variables demonstrated independent significance in predicting exercise behavior in multivariate models. There might be explanations in the literature for why self-efficacy and outcome-expectancy values were not significant in the multivariate model for older adults. In a prospective study in young adults (Rovniak et al., 2002) , self-efficacy, self-regulation, outcome expectations, and social support were placed in a model predicting exercise. Analyses revealed a model with good fit, in which all SCT variables significantly predicted physical activity. Outcome expectations, however, were only found to have a small total effect on physical activity, and self-efficacy was largely mediated by self-regulation. In an intervention study examining the ability of the program to affect change in SCT variables and exercise in middle-aged adults (Hallam & Petosa, 2004) , increases in all three SCT variables were detected. Self-regulation, however, was the only SCT variable found to mediate exercise behavior. Both of these studies demonstrate two interesting findings: one, the importance of self-regulation in predicting exercise or exercise change, and two, the lessened importance of outcome-expectancy value when both self-efficacy and self-regulation are accounted for in a multivariate model. In addition, self-efficacy did not significantly mediate exercise behavior change in the Hallam and Petosa (2004) sample of middle-aged adults, suggesting that selfregulation might be a more influential construct in predicting change in exercise. One potential explanation for why self-efficacy was insignificant in this model could be the type of self-efficacy measured, barriers self-efficacy. Barriers selfefficacy has demonstrated significant importance in exercise initiation; however, it has not demonstrated the same influence in exercise maintenance (McAuley, 1992; Oman & King, 1998) . With this study only examining inactive or already regularly active older adults, it is possible that the expected relationship between self-efficacy and exercise was not influential because the study did not include participants initiating exercise. One potential explanation for the insignificant role of outcome-expectancy values can be found in self-efficacy theory, according to which outcome-expectancy values are believed to be strongly related to self-efficacy beliefs (Bandura, 1997) . Thus, if self-efficacy does not predict a behavior (i.e., exercise), then theoretically, outcome-expectancy values will most likely not predict the behavior, either. These data, however, only reveal a moderate relationship between outcome-expectancy values and self-efficacy, theoretically lessening the potency of outcome expectancy as a predictor of exercise. Given the paucity of research assessing the impact of all three SCT variables in explaining exercise behavior in older adults and the exploratory nature of this study, it is difficult to conclude specifically why self-efficacy and outcome-expectancy values are insignificant in the multivariate model predicting regular exercise. It is possible that examining the cascading relationships of SCT variables would better predict exercise behavior. Research further examining these relationships is needed.
Limitations
There were several notable limitations in this study. First, because we used a convenience sample rather than randomly selecting the participants, generalizability of the results is limited to the sample. Based on our sampling methods, there was also a potential for selection bias. That is, the participants recruited for this study could have had similar characteristics that accounted for observed effects. Third, this was a cross-sectional study, which prevents us from assigning causality between SCT constructs and exercise behavior or testing mediation of exercise behavior. Randomized, prospective intervention studies are needed to examine both causality and mediation. Fourth, a self-report measure of exercise, although shown to be reliable and valid in other studies, was used rather than objective measurement. Recall bias is a potential limitation of self-reported exercise as an estimation of activity. Future studies should incorporate an objective measure of exercise to verify the accuracy of any self-report measures used. As mentioned previously, the questionnaire battery used in this study was substantial in length (e.g., 43 items on the self-regulation scale alone), which could lead to participant fatigue and confusion, especially in an older adult population. Although participants in the present study did not demonstrate or express fatigue while completing the questionnaire, future studies should focus on abbreviating and validating behavioral measures for use in older adult populations, in hopes of reducing participant burden and fatigue. Finally, although internal consistency was high for the self-regulation instrument used in this study, it is the first measure of self-regulation to be used in an older adult sample and needs to be further validated in an older adult sample. A future study should examine psychometric properties of this measure in a larger sample of older adults to examine factorial structure and construct validity.
Implications for Practice
Even though the design of this study did not allow for the examination of the three SCT constructs as mediators of exercise, the results provide a good starting point for better understanding a social-cognitive perspective on explaining exercise behavior in older adults. In addition, although supplemental research is needed to truly understand the impact of these variables in predicting exercise adoption and maintenance in older adults, interventions should incorporate components to enhance self-regulatory strategies, self-efficacy, outcome expectations, and outcome expectancies. Specifically, this study suggests the importance of self-regulatory strategies for regular exercise participation in older adults. Future interventions aimed at increasing physical activity in older adults should include program components aimed at increasing goal setting, self-monitoring, time management, the elicitation of social support, incorporation of reinforcements, and relapse-prevention strategies. In addition, self-regulatory strategies need to be measured in intervention evaluation.
Conclusions
Findings from this study suggest significant differences in self-efficacy, selfregulation, and outcome-expectancy values for older adults who are regular exercisers and those who are sedentary. Multivariate analyses suggest, however, that after controlling for all three SCT constructs and demographic covariates, self-regulation is the only SCT construct significantly related to regular exercise behavior. Future research needs to (a) be prospective, include a larger sample, and use random sampling to increase generalizability; (b) examine these SCT variables as potential mediators of exercise; and (c) examine the psychometric properties of self-regulation measures in older adults.
